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Global financial markets is undergoing expanding process at the beginning of the 21st
century. Investment preference becomes multiple, which does not necessarily require the
balance between risk and return. Structure note contracts are designated to cater to multiple
investment demands. Many investment institutions and rich investors tend to adopt conser-
vative investment strategy. In the low interest rate environment, they search for low risk of
loss with higher return. They prefer some structure notes, like range accrual notes (RAN-
s). The products of range accrual notes include fixed range accrual notes (FiRAN), floating
range accrual notes (FlRAN), and a quanto floating range accrual notes (QFlRAN). These
structure notes guarantee the principal or even avoid exchange rate risk, at the same time,
keep the possibility to gain excessive return.
RANs is a kind of Over-the-Counter Market (OTC) derivative, it has low liquidity and
leads to discrete time series data on prices and trading volume. Therefore, issuers have no
access to use these data to help the design of such contracts. In this way, theoretical pricing
becomes the basis for the design of these contracts. Range accrual notes (RANs)’ theoretical
value is affected by the fluctuating value of the reference product, which depends on the
underlying dynamic process of the short-term interest rate. The fluctuation of short-term
interest rate induces various sources of risk towards investors and issuers. The investigation
on the relationship between the value and hedge strategy of range accrual notes and short-
term interest rate dynamics turns to be the main theoretical problem that we intend to deal
with.
This thesis combines affine jump term structure model with affine jump state vector
model to price the coupons and principal of RANs, and deduces the delayed value of RANs,
which is a reduced function of state vector. Using the analytical formulae of RANs and
zero coupon bond (ZCB), this thesis also borrows the delta hedge method and ZCBs to
deduce the hedge ratios, which is also a reduced function of state vector. Finally, a three-
factor short-term interest rate model with jump, stochastic volatility and stochastic mean
and relevant four-factor model are taken as the benchmark of the affine jump state vector
model in pricing and hedging RANs, and subsequently, a sensitivity analysis on the risks of
model specification and parameters uncertainty is also carried out.
The numerical result in this thesis shows that the specification of jump component and
stochastic mean process play important roles on pricing and hedging RANs. In this anal-
ysis, the risks of jump, stochastic volatility and stochastic mean as well as their economic
backgrounds are identified, and the risks of local factors and common factors as well as














stochastic volatility and stochastic mean play the main role on affecting the price and hedge
strategy of a FlRAN, and the risks from varying local magnitude parameter and common
factor parameters take up the main part reason on affecting the value and hedge strategy of a
QFlRAN. It concludes that three-factor model and relevant four-factor model are important
in pricing RANs.
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利率连结结构息票主要包括固定阶梯息票(Step up fixed notes)、利率区间息
票(Range accrual notes，RANs)，CMS和其他浮动阶梯息票(FRAN step up)。其中，
利率区间息票的市场发行量在近几年仅次于固定阶梯息票市场。根据彭博社出版
的2011结构息票年报，利率区间息票的相关产品――银行间利率区间息票(Interbank
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